Real-time analysis of antibody interactions with whole enveloped human cytomegalovirus using surface plasmon resonance.
Human cytomegalovirus (CMV) is a large enveloped virus that encodes multiple glycoproteins required for virus-cell binding and fusion. To assess the binding properties of antibodies with target glycoprotein in a natural context of infection, we investigated the feasibility of using the surface plasmon resonance (SPR) technique for studying the direct binding of antibodies with CMV virions. Direct immobilization of whole virions to sensor surface and a surface regeneration procedure allowed for quantitative and reproducible measurements of binding affinity and binding kinetics of antibody-whole virion interactions. The conformational and functional integrity of viral particles was not compromised by the regeneration condition as evaluated with antibodies recognizing conformational epitopes and by electron microscopy. Binding of an irrelevant antibody was not observed, indicating the high specificity of the method. A panel of anti-gB antibodies was measured and the binding affinities correlated fairly well with those determined by ELISA. These data demonstrated that the interaction of anti-gB antibody with whole virion of large enveloped CMV can be quantitatively studied using SPR. This method has been successfully applied for screening and selection of anti-CMV antibodies and can be potentially extended to study antibody-glycoprotein interactions of other related herpesviruses.